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TOM TAT

Nghién ciru nay trinh bay céc két qua du béo phan b da chira cit két tubi Oligocen mudn khu vuc ¢ bé
Cuu Long dua trén co s¢ ung dung mang no — ron nhan tao khong dao tao (UNN) va thudc tinh dia chén.
Cac thudc tinh dia chin nhu RMS, Frequence, Envelope, RAI, Phase, Sweetness, Variance, t-Attenuation,
Chaos da dugc phén tich va luya chon lam du vao cho qué trinh chay mang ANN. Nhim muc dich tél uu
héa sb lidu diu vao trong qud trinh chay mang ANN, phuong phap phén tinh thanh phén chinh sb licu
(PCA) da 4p dung. Két qua phan tich ANN cho thdy c6 thé chi ra sy phan bb da chira cét két tudi
Oligocen mudn khu vyc nghién ciru & bé Ciru Long.

Tir khéa: UNN ; thudc tinh dia chén; bé Ciru Long.

1. Dit van dé

Trong tim kiém tham do ddu khi, dé c6 thé phat hién dugc céc tich tu dAu khi thi viéc du béo phan b
va céc dic diém téng chua 1a cong viéc quan trong. Su phat trién manh cua trf tué nhan tao da dang duogc
ung dung ngay cang nhiéu vao cdc linh vuc khic nhau trong do6 linh vuc tim kiém tham do khai thac dau
khi cling khong ngoai 1&. O Viét Nam, mang no-ron nhan tao (ANN) da dugc tng dung phd bién trong
nganh dau khi. Mot sé nghién ciru gan ddy cho thdy viéc (mg dung ANN cai thién rat hiéu qua cong tic
tim kiém tham do dau khi nhu Nguyén Thu Huyén va nnk (2014) cho thy trong diéu kién han ché vé s6
luong giéng khoan cuia bé Phi Khénh viéc dp dung ANN da dat hiéu qua khi tich hop céc két qua phén
tich tai lidu dia chan, dia vat ly giéng khoan, phén tich miu dé dua ra dy bdo phan bd va chit lugng da
chtra tiém ning trong bé. Tai bé Séng Hong cling da ¢ nhidu nghién ciru tng dung ANN, trong dé cong
trinh nghién ctru tich hop thudc tinh dia chdn 2D véi ANN cua tic gia Ha Quang Man va nnk (2021) dé
xéc dinh cdc khdi diapia sét va cdc biy dau khi lién quan. Tran Thi Oanh va nnk (2020) str dung ANN dur
bdo céc vat lidu nii ltra & bé Ciru Long, du bdo ham lugng sét tr tai liéu dja vat ly. Hién nay tai khu vuc
nghién ctru 16 09-2/10, do viéc han ché vé tai liéu giéng khoan nén viéc nghién ciru phan bé ting chira
con gap nhidu kho khan. Hau hét cic nghién ciru méi tap trung vao viéc du bdo moi trudong tram tich,
phan tich thudc tinh dia chdn ma chua chi rd sy phan b cua ting chira. Trong nghién ctru gin day cua tic
gia Luu Minh Luong va nnk, (2017) da tich hgp phan tich thudc tinh dia chén va mdi truong dé du bdo
bay dia ting trong khu vyc. Tuy nhién sy phan b ting chira, ciing nhu dic diém d4 chira chua dugce lam
16. Do vdy viéc dp dung phuong phap ANN vao trong nghién ctru ting chira dé du bdo phéan bd da chira
cho khu vuc nghién ciru c6 y nghi quan trong, gitip dinh huéng cho cong tac tim kiém tham do dau khi
cua khu vuc bé Ciru Long va cdc viing khéc trén thém lyc dia Viét Nam.

Khu vuc nghién ctru la mdt phﬁin trung tam bé Cuu Long (Hinh 1). Tai khu vuc nghién ctru cho dén
nay méi c6 01 giéng khoan dugc khoan vao tram tich Miocen. Khu vyc nghién ciru nim & phan trung tim
ctia bé Ciru Long nén mang dic diém dia ting trAm tich cua phan trung tim bdn triing Ctru Long. Dia ting
tram tich tir cb dén tré bit gip cdc thanh hé d4 mong két tinh truée Dé tam & phan dudi va phén trén dwoc
phu boi trdm tich luc nguyén tubi D¢ tam va Pé tir. C4c thanh tao trAm tich Dé tam g6m cdc trdm tich c6
tubi Oligocen, Miocen. Thanh phan thach hoc cia trim tich tudi Oligocen mudn la cdc tap cét két c6
chiéu day 16n xen kep vai sét két, bot két, da phién sét. Tram tich duge hinh thanh trong méi trudng song,
ddm hd, viing vinh.

Pic diém cAu — kién tao cua khu vuc 16 09-2/10 chiu anh hudng bdi canh kién tao chung cua bé Curu
Long. Trén dién tich 16 09-2/10 bi chi phdi boi hé thong dut gay chinh theo huéng Pong Béc —Tay Nam,
Béc - Nam va Déng - Tay.

*Tdc gia lién hé
Email: nguyenminhhoa@humg.edu.vn
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Hinh 1. Vi tri khu vuc nghién ciru (theo VPI)

2. Co sé I thuyét va phuong phap nghién ciu

Cic tai lidu dugc thu thap va s dung dé du bao phan b da chira cat két tudi Oligocen mudn bao gdm:
béo cdo phan tich thach hoc, mau 16i, bdo cdo dia chat giéng khoan va phan tich cd sinh dja tang cua cac
giéng khoan xung quanh khu vyc nghién ciru. Ngoai ra, nghién ctru con st dung dia chin 3D duoc xur 1y
theo phuong phap PSTM, ¢6 do phan giai cao, chat lugng tot, dam bao cho viéc minh giai dia chan va
phén tich thudc tinh dia chan.

Co hai phuong phap phan chia tudng dia chin theo ANN: Theo phuong phap luyén cé kiém soét
(Superv1sed) va khong kiém sodt (unsuperv1sed neuron network - UNN) Phuong phap luyen c6 gidm sat
cin duge cung cdp mau luyén va két qua cho ra phu thudc nhiéu vao $0 lwong mau s liéu dau vao. Trong
khi d6 UNN s& chia nho dir li¢u dau vao thanh cac 16p theo mong mudn ctia nguoi sir dung va khong cin
56 liéu luyén mang (Coleou, T. va nnk, 2003). Trong bai bdo nay, nhém nghién ctru sir dung phuong phéap
luyén mang khong kiém sodt (UNN), nhim giam thiéu sé liéu tring l3p va nhiu sb lidu do sir dung nhiéu
nhém thudc tinh dia chdn cing lic d& chay UNN nén phuong phap phén tich thanh phan chinh (Principal
Component Analysis - PCA) da dugc stir dung. Sau khi kiém tra va phén tich v6i nhiéu nhém thudc tinh
dia chdn khéc nhau, nhém tic gia di quyét dinh s dung cdc thudc tinh dia chdn co ban nhu:
Instantaneous Phase, Frequency, RMS, RAI, Sweetness va Amplitude dé tién hanh phén tich. Pay 1a céc
thudc tinh c6 thé phan dnh tt su thay ddi vé& mat thach hoc, tuéng trim tich, tir d6 s& ¢6 cai nhin rd hon
vé sy phan bd d4 chira trong khu vuc nghién ctru.

Phuong phéap phan tich thanh phan chinh da dugc gidi thidu cach day nhiéu thap ky dé hd trg phat hién
c4c dic diém khé nhén biét trén i lidu dia chin (Scheevel J.R., Payrazyan K., 1999). PCA 1a k¥ thuat
todn hoc tuyén tinh dugc str dung dé giam mot tap hop nhidu nhém céc thudce tinh dia chin thainh mot tap
hop nho hon ma van chira duge hau hét cac tinh chit c6 trong tap hop 16n. N6i cach khic, PCA 1a mot
céch tiép can tbt dé két hop céc thude tinh dia chén dugc tao ra tir mot tap hgp nhém ban dAu. Thanh phén
chinh d4u tién chiém cang nhiéu su bién thién trong dir lidu cang tt, mdi thanh phin ké tiép (truc giao
v6i mdi thanh phin trude do) chiém cang nhidu sy thay dbi con lai (Guo va nnk, 2009; Haykin, 2009).
V&i mot tap hop céc thude tinh dia chén tao ra tir cing mot khéi dia chdn ban diu, PCA c6 thé x4c dinh
cdc thudc tinh tao ra sy thay ddi 16n nhét trong dir ligu, dé xuit réng céc td hop thudc tinh nay s€ xac dinh
t6t hon cac dic diém dia chét cy thé. Mac dix thanh phén chinh dAu tién dai dién cho cdc td hop thudc tinh
tuyén tmh 16n nhét thé hien tét nhét su thay ddi cuia phdn 16n du liéu nhung n6 c6 thé khong xac dinh cédc
11¢u dia chén nén danh gia céc thanh phan chinh tiép theo vi chung co the dugrc hen ket véi céc phia quan
trong khdc cua dir liéu va cac dac diém dia chét khoéng dugc xac dinh vdi thanh phén chinh dau tién. PCA
1a cong cu dugc sir dung trong qué trinh minh giai tai liéu dia chdn, c6 thé dua ra dinh hudng cho cdc
thudc tinh dia chdn c¢6 y nghia hon v cai thién két qua minh giai.

3. Két qua va thao luan

Trong nghién ctru nay, nhém nghién ctru sir dung phuong phdp mang no-ron khong gidm sit (UNN) va
UNN c6 két hop véi PCA dé phan chia tudng dia chén. Sau khi thir nghiém véi mot s6 thudc tinh dia
chén 3D, nhém tdc gia quyét dinh st dung 10 thudc tinh dia chén nhu Amplitude (RAW), RMS,
Frequence, Envelope, RAI, Phase, Sweetness, Variance, t-Attenuation, Chaos dé lam dir li€u dAu vao dé
phén chia tuéng dia chén (Seismic facies classification).

Dé dy bdo phan bd da chira & khu vuc nghién ctu, trong nghién ciru nay, ca UNN va UNN két véi
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PCA déu dugc st dung dé phan chia 10 thudc tinh cua tai liéu dia chdn 3D thanh mot s6 tuong khac nhau
(Seismic facies). Pé cai thién két qua, tir 4 dén 10 nhom tuéng da duoc thir nghiém phan chia cho mdi
phuong phéap. Cac két qua duoc trinh bay trong hinh 2 d6i v6i phuong phap UNN va hinh 3 déi voi UNN
két hop PCA.

e 4 facies UNN  =:° 6 facies UNN

oo

t

10 facies UNN

6 facies PCA

-

¢

10 facies PCA

8 facies PCA

¢

Hinh 3. Két qua phdn chia twéng dia chdn bdng phirong phdp UNN c6 két hop véi PCA.

¢

So sanh két qua tir hinh 2 va hinh 3, ¢6 thé nhén thdy phuong phap UNN c6 két hop PCA sé& gitip giam
nhiéu s6 liéu thudc tinh dia chin t5t hon UNN khi khong két hop voi PCA.

Trén co so histogram cua 10 tuéng dia chin (hinh 4), nhém téc gia giam sé lugng tudng dia chén
Xuéng 2 nhém va két hop vdi céc tai liéu dia chét khdc c6 thé chi ra dugc 2 nhém thudc tinh tuong Ung
thién vé chira sét - nhém 0 va nhém 1 thién vé cat.
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Hinh 4. Histogram phdn bé ciia 10 tuéng dia chdn bing phwong phdp UNN c6 két hop PCA.
a. 10 nhom tudng; b) 02 nhém tuéng (giam tw mo hinh 10 tuéng)

Sau khi tong hop va phan tich ANN cho thdy khu vuc c6 thé ton tai cac dbi tugng da chira 1a cc than
cat tiém nang (mau vang) duoc khoanh dinh phéan bd trén hinh 5. Viing phan bd tip trung cha yéu ¢ khu
vuce suon thém ciia mot hd 16n, véi hudng van chuyén trdm tir phia Tay va Tay Béc. Hinh 6 minh hoa mt
cit A-B di qua khu vyc nghién ctru thé hién su phan bd cua 5§ng chtra.

Hinh 6. Mt cdt AB di qua khu viec nghién ciru

Theo cic két qua nghién ciru mdi truong trdm tich Oligocen mudn & khu vuc nghién ctru cho thiy vao
thoi ky thanh tao tram tich tdp C, khu vuc nghién cru hoan toan nam trong mdi truong hd, hudng van
chuyén va cung cap tram tich chinh tir phia Ty sang Pong. Két qua phan tich thudc tinh dia chan, mo
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hinh tuéng va méi truong trdm tich cho thay su phit hop va c6 do tin cay.

4. Két luan

Tich hop phén tich thudc tinh dia chdn va cdc nghién ciru mdi trudong trdm tich gidp lam séng to hon
dac diém phan bd via chira cat két tubi Oligocen mudn trong khu vyc nghién ctru thuge bé Ciru Long.

Str dung phuorng phap UNN Ia nhiing cong cy hiru ich dé phan chia cac nhém tudng dia chin khi khu
vuc chua ¢ nhiéu hodc khong c6 tai liéu gieng khoan. Khi sir dung phuong phap UNN c6 két hop véi
PCA gitip giam nhiéu s6 lidu dau vao tbt hon khi chay UNN.

Tuy nhién két qua cta phuong phiap UNN cdn c6 su kiém chimg lai sau khi khu vuc nghién ctru c6
giéng khoan méi. M6 hinh 3D chay tir UNN c6 thé sir dung lam diéu kién dau vao cho mé hinh tuéng
hodc md hinh thong s khi xiy dung m hinh dia chét cua tang chira.

Loi cim on

Noi dung bai bao nhim cong bd mot sb két qua dat dugc trong qua trinh thyc hién dé i Nghién cuu
img dung mang no ron nhan tao (ANN) dé duw bdo phdn bé va chdt hrong dé chita cdt két tuéi Oligocen
mudn khu viee 16 09.2/10 bé Ciru Long do Truong Dai hoc Mo - Dia chit chu tri. Céc tic gia ciing xin
chan thanh cam on Cong ty Schlumberger di hd trg phin mém dé ching t6i thyc hién nghién ciru.
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ABSTRACT

Application of Artificial Neural Network to predict the distribution of
Late Oligocene sandstones in the Cuu Long basin
Nguyen Duy Muoi®, Nguyen Minh Hoa'" Ha Quang Man?, Bui Thi Ngan'

! Hanoi University of Mining and Geology
2 petroVietnam Exploration Production Corporation

This study is intended to present the results of prediction the distribution of Late Oligocene sandstones

in the Cuu Long basin based on the application unsupervised neuron network (UNN) and seismic
attributes. Seismic attributes such as RMS, Frequence, Envelope, RAI, Phase, Sweetness... were analysed
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and selected as input for the ANN training and testing process. In order to optimize the input data, the
principal component analysis (PCA) method was applied. The results have identified the distribution of
Late Oligocene sandstones in the study area in the Cuu Long basin.

Keywords: UNN; seismic attribute; Cuu Long basin.
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